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For several decades, the author of this impressive book, Profes-
sor Dr.-Ing. Walter Wittke, has been a leading ﬁgure in rock me-
chanics and rock engineering, both in his native Germany and
internationally. He served as the 5th President of the International
Society for Rock Mechanics (ISRM) during the 1979e1983 term of
ofﬁce. (At this point, the writer must declare a connection with
the author. He followed Professor Wittke as ISRM President in the
period 1983e1987, and interacted regularly with him, mainly in
Europe, in the late 1970s, 1980s and early 1990s.) In 1974, Walter
Wittke was made a Professor at RWTH Aachen, Germany, where
he headed a major research institute for many years. Perhaps
more importantly in the context of this book, in 1980 he established
in Aachen the consulting engineering practice, Prof. Dr.-Ing. W.
Wittke Beratende Ingenieure für Grundbau und Felsbau GmbH,
known as WBI. In April 2015, the WBI headquarters moved to
Weinheim, Germany.
As the title of the book indicates, it is centred around a rock me-
chanics model for mainly sedimentary and metamorphic rock
masses developed and applied by Professor Wittke and his co-
workers (a number of whom are members of his family), initially
at RWTH and then at WBI. The writer considers that an extremely
valuable feature of the book other than the development and appli-
cation of the anisotropic jointed rock model (AJRM), is the
emphasis that it places on the total rock engineering process
involving site investigation (including ﬁeld and laboratory testing),
model formulation, design analysis (using the AJRM approach in
this book), construction (including, most importantly, mapping, ob-
servations and monitoring undertaken during the excavation and
construction process), on-going monitoring, the interpretation of
observations and monitoring results through back-analysis (again
generally using the AJRM approach), and the modiﬁcation of the
initial design, as is often found to be necessary. In other words,
despite its title, the book demonstrates clearly that numerical
modelling is only part of an effective overall rock engineering pro-
cess. Numerical modelling cannot be truly effective without the
input and support of all of the other steps discussed and illustrated
so well by case histories throughout the book. As the author notes
on page 114, “it goes without saying that the validity of the results of
the analysis is also dependent on a realistic evaluation of the rock mass
parameters”.
Following the concise introduction given in Chapter 1, the book
is divided logically into four main partse Part A: Fundamentals and
Models (Chapters 2e9 on the structure of rock, the stress-strain
behaviour of jointed rock, squeezing rock, rock salt, permeability
and seepage ﬂow, coupling of stress-strain behaviour and seepagePeer review under responsibility of Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences.
http://dx.doi.org/10.1016/j.jrmge.2015.07.001ﬂow, swelling rock, and rock mass in-situ stress, respectively);
Part B: Analysis and Design Methods (Chapters 10e12 on the ﬁnite
element method (FEM), the stability of rock wedges and excavation
surfaces, and design methods, respectively); Part C: Exploration,
Testing and Monitoring (Chapters 13e19 on site investigation, lab-
oratory tests, ﬁeld tests, stressmeasurements, monitoring, the eval-
uation of rock mechanical parameters, and examples of testing and
monitoring programs, respectively); and Part D: Applications and
Case Histories (Chapters 20e25 on NATM tunnelling, TBM tunnel-
ling, the Estangento-Sallente powerhouse cavern, tunnelling in
swelling rock, the rehabilitation of Urft Dam, and the stabilization
of a rock mass slide, respectively).
At 875 pages long, the book provides a most comprehensive
coverage of its subject matter. Much of the material has been pub-
lished previously in the author’s earlier book (Wittke, 1990), in the
valuable series of six books published on-line byWBI throughWBI-
PRINT, and in large numbers of papers published by the author and
his co-workers. The details of all of these sources, and of a wide
range of other relevant references, are provided in the 45-page
long references section of the book. The index is similarly impres-
sive and, as the writer has found through using it, is most helpful
to the reader. As one of the writer’s friends and former colleagues
has remarked, the author is to be congratulated on successfully
completing the mammoth task of assembling the huge amount of
material presented so clearly and attractively in the book. An
outstanding feature of the book is the large number of clear and
attractive colour diagrams and photographs that it contains.
Indeed, the writer knows of no other book in this or a related ﬁeld
that even approaches the standard of this aspect of the book’s pre-
sentation. Furthermore, the text is logically and clearly presented
and easy to follow.
Despite the book’s length and comprehensive nature, it must be
acknowledged that it does not deal directly with a complete range
of rock mechanics and rock engineering issues and problems, nor
was it the author’s intention to do so. In the main, the book deals
with near-surface civil engineering applications such as slopes,
dams and, most notably, tunnels in which the author and his col-
leagues are vastly experienced. The rockmasses involved are gener-
ally, although not invariably, the sedimentary and sometimes
metamorphic rocks encountered in Germany and other European
countries. As examples, Tables 18.1e18.25, pages 591e606, show
structural models, photographs and rock mechanics parameters
for a number of rock masses presented to the typically high stan-
dards of this book.
With the exception of the limit equilibrium analyses of slopes
and of blocks and wedges around excavations (discussed mainly
in Chapter 11), all of the analyses presented use the FEM. It may
well be the case that the FEM is best suited to the numerical anal-
ysis of the range of problems with which the book is concerned.
(The writer refrains from making deﬁnitive statements on this
and some related points because he is not a numerical modelling
specialist.) However, there is a wider range of rock engineering
problems in the civil engineering, mining and the energy resources
ﬁelds for which other numerical methods of design analysis may be
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Hudson and Feng (2015)). The discrete element method (DEM) is
mentioned in a few places, mainly in the context of discussions
about its lack of suitability for practical application, while ﬁnite dif-
ference and boundary element methods are not referred to at all. In
some mining applications with which the writer is familiar, sophis-
ticated FEM codes having a wider range of capabilities than the
AJRM have been used to seemingly positive effect (e.g. Beck et al.
(2012)). On the other hand, there are a number of applications in
the mining and energy resources industries to which it is consid-
ered that theWBI FEM approach could be used to similarly good ef-
fect, perhaps most notably in underground coal mining.
As might be expected in any book of this length, several points
are madewith which the writer strongly agrees and there are some
pieces of text that he especially applauds. As might also be reason-
ably expected, there are a few other points that he believes may
have beneﬁtted from further development or modiﬁcation, space
permitting. As examples of the ﬁrst group in some areas of his
own interest and experience, thewriter would note the explanation
and illustration of seepage force and hydraulic uplift in Section
6.4.3, the presentation of the results of the FEM analysis of a con-
crete gravity dam in Section 10.5.5, the discussion of the problems
associated with the Rock Quality Designation (RQD) in Section 12.5,
the discussion of monitoring given in Chapter 17, and the presenta-
tions of several sets of monitoring results, including those in Chap-
ters 22, 24 and 25. Some examples of the second group are the
photographs of test specimens being loaded directly through large
testing machine platens in Figs. 2.3, 2.7 and 14.1, the limited discus-
sion of the brittle fracture and the post-peak behaviour of intact
rock given in Sections 3.2.3 and 14.1.1, and the limited discussion
of the interpretation of the results of direct shear tests on disconti-
nuities given in Section 14.5 (acknowledging that some earlier dis-
cussion was given in Section 3.3).
In the Introduction, the author writes that “the book is aimed at
students taking advanced courses in geotechnics and rock mechanics,
at postgraduate students (PhD) and at researchers as an introduction,
as well as at civil engineers working as consultants, planners and
designers. . The practical examples and case histories presented in
this book should facilitate the consideration of rock mechanics in the
reader’s own work”. The writer has not taught undergraduate engi-
neering students formore than 25 years and so could not be consid-
ered to be well-qualiﬁed to comment on the potential value of thebook in current undergraduate courses. Nevertheless, he must
acknowledge the fact that, were he still a university teacher, he
would “steal” large numbers of the outstanding diagrams and pho-
tographs in this book for use as illustrations! On the other hand, on
the basis of his personal experience as a consulting engineer, the
writer is able to endorse strongly the potential value of the book
to practicing civil engineers and engineering geologists. In partic-
ular, the ﬁnal sentence of the Introduction quoted above resonates
strongly with him. He found two of the case histories presented in
Part D e that on the rehabilitation of Urft Dam (Chapter 24) and
that on the stabilization of the rock mass slide in a freeway cutting
(Chapter 25) e to be directly relevant to projects on which he has
worked in recent years.
Readers may know that the publishers of books reviewed in
journals such as this, usually provide the reviewer with a compli-
mentary copy of the book for review purposes. Although the pub-
lishers did this in the present case, it was not necessary for them
to do so because the writer had purchased his own copy as soon
as he saw an announcement of the book’s publication in 2014. He
was delighted when he received his copy of the book, and recom-
mended it enthusiastically to a number of colleagues in his consul-
ting ofﬁce. So, in congratulating the author on this book, and
endorsing its value to advanced students and to practicing civil en-
gineers and engineering geologists, the writer can justiﬁably claim,
in the colloquial English expression, to have “put his money where
his mouth is”!References
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